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Annotation. The article is devoted to a comprehensive forensic medical characterization of
ocular injuries in living individuals. Modern approaches to the classification of ophthalmic
trauma are examined, including etiological, mechanical, and anatomical-topographical criteria
that allow for a more precise determination of injury patterns and their pathogenetic features.
The mechanisms of formation of various types of injuries—from blunt and penetrating to
combined and blast-related—are analyzed in detail, which is essential for reconstructing the
circumstances of injury and for accurate expert interpretation.Particular attention is given to
the diagnostic capabilities of contemporary imaging technologies, such as optical coherence
tomography, ocular ultrasonography, and orbital computed tomography. These methods
provide high accuracy in detecting subtle, minimally expressed, and deep structural alterations
that remain inaccessible during traditional clinical examination. Criteria for determining the
degree of harm to health are presented, based on a comprehensive assessment of functional
impairment, long-term consequences, and the risk of irreversible loss of visual functions. The
pivotal role of commissioned (panel) forensic medical examinations in complex,
controversial, iatrogenic, and conflict situations—where multidisciplinary analysis 1is
required—is emphasized.The findings contribute to the improvement of expert assessment
algorithms and promote the unification of approaches to evaluating ocular trauma in

contemporary forensic medical practice.
Key words: forensic medicine; ocular trauma; eye injury; organ of vision; injury mechanism;
severity assessment; imaging; OCT; orbital CT; examination.

CYJAEBHO-MEJIUIIUHCKUI AHAJIU3 TPABM
OPI'AHA 3PEHUS Y JKUBBIX JIUIL.

AXpopoB AuBap AquiioBuy?.
Tanuesa Hunydap Xampaesna'.
Posues Ilax3ox Mypox yrum'.

TamkeHTCKUI ToCy1apCTBEHHBIN MEIUIIMHCKHI YHI/IBepCI/ITeTl.
Pecry6uKkaHCKuil HayYHO-NPAKTHYECKHIT LIEHTp Cy1e0HO0-MeMIIMHCKOM SKCIIepTU3bI-.
AHHoTanusa. CTaTbsl MOCBSIIEHA KOMIUIEKCHON CyAeOHO-MEIUIIMHCKON XapaKTepUCTHKE
TpaBM OpraHa 3peHMs] Yy JKUBBIX JHIL. PaccmaTpuBaroTCs COBpPEMEHHBIE MOAXOIBI K
Kiaccupukauud o(TaabMOTpaBM, BKIIOYAIONIME 3THOJIOTMYECKHE, MEXaHUYeCcKHe |
aHaTOMO-TomnorpapuyecKue KpUTEpUH, MO3BOJISIONIME OoJiee TOYHO ONpEIeNsaTh XapakTep
MOBPEXJICHUH H WX MaTOreHeTudeckue ocoOeHHocTH. [lonpoOHO —aHaTM3UPYIOTCS
MEXaHU3Mbl (POPMHUPOBAHUS PA3IMYHBIX BUJOB TPaBM — OT TYHNOM M MPOHUKAIOLIEH 10
COYETAaHHOW M B3PHIBHOM, YTO UMEET BAKHOE 3HAYCHUE I PEKOHCTPYKLUHU OOCTOSATENBCTB
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MOBPEXJICHUSI ¥ SKCIIEPTHOM nHTepnperanuu. Ocoboe BHUMaHUE y1eIE€HO IUAarHOCTUYECKUM
BO3MOXXHOCTSIM COBPEMEHHBIX BU3YaIM3UPYIOLUIMX TEXHOJOIMM, TaKMX KaK OINTHYecKas
KOrepeHTHas ToMmorpadus, YJIbTPa3ByKOBO€ CKaHMpPOBAHME IJa3HOrO s0J0Ka M
KOMIIbIOTepHast ToMorpadus opOUT. DTH MeTOAbl O00ECIEeYMBAIOT BBICOKYIO TOYHOCTb
BBISIBJIEHUS CKPBITBIX, MUHUMAJIbHO BBIPQ)KEHHBIX U TJIyOMHHBIX CTPYKTYPHBIX U3MEHEHU,
HEJOCTYNHbIX TPAAULMOHHOMY KIMHUYECKOMY oOcMOTpy. llpencraBiieHbl KpuTepuu
OIIpECIICHUsI CTENEHU TSDKECTU BpEAa 37J0pPOBbIO, OCHOBAHHBIE HAa KOMIUIEKCHOM OLEHKE
(YHKIMOHATBHBIX HApYIIEHUH, CTOMKHX MOCIECACTBHA M pHCKa HEOOPAaTHMOW YTpaThl
3putenbHblX  (QyHKOMA. IloguepkuBaercs KiroueBas poJib KOMHMCCHOHHOW —CyJieOHO-
MEIUIUHCKON SKCIEPTU3BI B CIIOPHBIX, CIOKHBIX, ITPOTEHHBIX U KOH(PJIMKTHBIX CUTYaIIUsX,
rae  Tpedyercs MEKIUCUMIUIMHAPHBIM  aHanu3. IlodydeHHble JaHHBIE  TO3BOJISIFOT
COBEPIIECHCTBOBATh AJITOPUTMBI SKCIIEPTHOTO MCCIIEAOBAHMS U CIIOCOOCTBYIOT YHU(DHKAIIMN
MIOJIXO/I0B K OLIEHKE O()TaIbMOTPABM B COBPEMEHHOM Cy1€0HO-MEUIIMHCKOM MpaKTHKe.
KnrueBble ciaoBa: cyneOHas MeAUIMHA; OpTaIbMOTpaBMa; TpaBMa IJ1a3a; OpraH 3peHHs;
MEXaHU3M TpaBMbl; cTeneHb Tsokecty; Buzyanusanus; OKT; KT opOut; skcneprusa.

TUPUK LIAXCJAPJA KYPUIII OPTAHU
MAKACTIAHUIITAPUHUHI" KOMIVIEKC
CYA-TUBBUU TABCUDMN.

AXpopoB AHBap AIujI0OBHY?,
TI'anuesa Huydap Xampaesna!l.
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PecniyOnuka nnmuii-amanuii cyi-tuo0uii sKcepTru3a MapKasi,
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AHHoTanmus. MakoJjia TUPUK IIaxciapia KYpUIl OpraHu jKapoXaTIaAPHHUHT KOMIUIEKC Cy/I-
THO0M TaBcudura Garunuianrad. OQranbMOTp TpaBMaJIApHUHT 3aMOHABUI TaCHU(UTa OUJT
€HIIalIyBIap — 3THOJIOTHK, MEXaHUK Ba aHATOMO-TOTOTpapUK ME30HJIAp — KYPHO YMKUIIAIH
Ba yJap >KapOXaTJapHUHI XYCYCHATH XaMmJa MAaTOT€HETUK XYCYCUSTIApUHU aHHUKPOK
Oenrminam UMKOHUHH Oepamu. Typnu Xwuil KapoxXaTJapHUHT MIAKITIAHAII MEXaHW3MIIapu —
OoutTaru Ba YTKUp, KyIIMa XaMmJa MopTJiaml OuiaaH OOFIHK kapoxaTiap — 6atadCcuil TaxJini
KwmHaau. by skapaéH xapoxaT 103 OepraH xoJjaTJIapHHM KaiTa THKJIAIl Ba YJIApHU TYFPHU
SKCHEPTIIMK  TaJKMHU Y4yH MYXUM axaMusTra ora.3aMOHaBH  BU3yalnu3alus
TEXHOJIOTHSUTADUHUHT  JIMATHOCTHK WMKOHHSITIApUTa ajloXuaa dIbTHOOp KapaTHIITaH.
XKymrnanaH, onTHK KOrepeHT ToMorpadus, Ky3 OJIMACUHUHT YJIbTPATOBYIUIA TEKIIUPYBH Ba
opOuTtanm KommbplOTEep TOMOTrpaduscd KaOW ycylap aHbaHABHM KIMHHK KYpUKIA
KYpUHMAaiuran smmvpuH, MUHUMAN Japaxkaja HaMo€H OYnyBuM €KM 4YyKyp >Koilamra
Ty3WIMaBUH Y3rapuiuiapHU I0KOPY aHUKJIMK OWJIaH aHWKJIAIl MMKOHHHA Oepann. CoFmuKKa
eTKa3WIraH 3apapHUHT OFUPJIMK Japa)XacuHU Oaxojall ME30HJIApH TaKAUM 3THIraH 0yiuo,
ynap GyHKIHOHAN Oy3wmnIiap, 0apkapop OoKuOaTiap Ba KaWTapuiMac KYpHUIl HYKOJUIIH
xaBQUHU KoMmIuieKc Oaxomamra acocinaHaau. llly6xammu, mypakkad, STpOreH Ba HHU30JH
XoJlaTiap/a MYJATHIUCIUIIIMHAD EHIANTyBHH Tana® STyBUM KOMUCCHSBHHN Cya-THOOUI
HKCHEPTU3AHH aXaAMUATH aJTOXH/Ia TaAbKUIJIAHTaH.
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Kaautr  cy3aap: cya-tub0uér; odrambMoTp TpaBMa; Ky3 >KapoXaTH; KYpPHII OPTaHH;
KapoxaT MeXaHu3Mu; 3apap napaxacu; Buzyanusanus; OKT; opoura KT; skcnieprusa.
BBenenue. Eye injuries in living individuals represent one of the most complex categories of
forensic medical damage due to the high functional significance of the eye, its vulnerability,
and the considerable variability of clinical manifestations [1,3]. According to epidemiological
studies, ocular trauma accounts for up to 10—15% of cases of temporary or permanent loss of
visual function, which determines its high social and forensic relevance [1,4].

For a forensic medical expert, accurate determination of the mechanism of injury, the
anatomical and topographical characteristics of the damage, and their functional consequences
is of particular importance, as these parameters form the basis for assessing the severity of
harm to health [10,13]. Modern international guidelines emphasize the need for a
comprehensive approach that includes the analysis of objective clinical data, correlation with
the circumstances of the incident, and the use of high-precision imaging techniques [11,12,15].

Imaging techniques such as optical coherence tomography, ocular ultrasonography,
and computed tomography of the orbits significantly expand the diagnostic capabilities in the
forensic medical analysis of ocular trauma, allowing the detection of both superficial and deep
injuries that are not always evident during routine clinical examination [9,14].

Additional complexity is presented by iatrogenic injuries that arise as a result of
diagnostic or therapeutic interventions. Their forensic evaluation requires correlating
established standards of medical care, clinical documentation, and the potential risks
associated with specific procedures [1,7,8]. In such cases, the importance of collegial
(multidisciplinary) analysis increases, as confirmed by data from international forensic
medical practice [8].

Thus, the need to unify approaches and to objectify the criteria for evaluating eye injuries
determines the relevance of a comprehensive forensic medical examination of this issue.

The aim of the study- is to identify the types and characteristics of the formation
of eye injuries.

Materials and Methods. A retrospective analysis of 56 forensic medical examination

reports was conducted as the primary study material. These examinations were performed in
the outpatient department of the Tashkent City Branch of the Republican Scientific and
Practical Center of Forensic Medical Examination during the period 2021-2022. Medical
records (case histories) were also analyzed, as all examined individuals had undergone
inpatient treatment. Standard research methods were applied, including radiological,
macroscopic, and statistical methods.
Results. According to the obtained data, eye injuries were identified in all examined cases.
Among the affected individuals, there were 39 men (69.64%) aged 14 to 66 years and 17
women (30.36%) aged 20 to 50 years. Combined eye injuries accounted for approximately
66.67% of all ocular trauma cases. Based on victims’ statements and case circumstances, eye
injuries most frequently occurred during physical altercations and in domestic settings. The
following types of ocular injuries were identified: penetrating injuries (18.67%) and blunt
injuries (80.33%); eyelid and orbital injuries (72.78%) and conjunctival and scleral injuries
(27.22%); single injuries (78.22%), double injuries (14.44%), and multiple injuries (7.33%);
unilateral (75.56%) and bilateral (24.44%); eye contusions (87.11%) and orbital wall fractures
(12.89%); fractures with displacement of bone fragments (24.22%) and without displacement
(75.78%); direct injuries (85.89%) and indirect injuries (14.11%).
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During the analysis of the materials submitted for forensic examination, it was
established that in many cases the injuries corresponded to mild severity. In ocular trauma,
violations of the integrity of the tissues of both the anterior and posterior segments of the eye
were observed, as well as damage to the surrounding soft tissues of the orbital region.

Penetrating injuries were characterized by defects of the cornea or sclera with loss of
globe integrity and a risk of prolapse of intraocular structures. Incomplete injuries (partial
lacerations, micro-fissures) were manifested by the preservation of the integrity of individual
layers of the cornea or sclera, accompanied by localized edema and hemorrhage.

The most typical injury zones included the cornea, limbal region, anterior chamber, iris,
lens, as well as the peri- and intrabulbar areas. Traumatic lesions of the posterior segment
involved retinal tears, vitreous hemorrhages, and optic nerve damage [1,6,7]. Injuries to the
eyeball were generally accompanied by changes in the soft tissues of the periorbital region—
abrasions, eyelid contusions, hematomas, wound defects, edema, and hemorrhages of varying
severity.

In some cases, pronounced swelling of the eyelids and periorbital tissues significantly
complicated the diagnosis of ocular injuries. In several cases, palpation of the orbital rim
revealed tenderness, a “step-off” sign, and localized crepitus, which are characteristic of orbital
wall fractures. An indirect load symptom was also detected, manifested by pain upon pressure
applied to the opposite orbital margin.

During examination of the conjunctiva and the surface of the eyeball, conjunctival
lacerations, hemorrhages of various localizations, deformation of the globe contours, and
displacement or recession of the eyeball were identified in cases involving orbital wall damage.

Radiography of the orbits in frontal and lateral projections revealed disruptions in the
integrity of the orbital bone structures. It should be noted that fractures of the medial or inferior
orbital wall were more frequently diagnosed using more precise methods—computed
tomography—which allowed visualization of displaced bone fragments and the presence of
foreign bodies.

In cases of blunt-force impact to the orbital region, the mechanism of bone fragment
displacement is typically associated with the force of the blow and the negative pressure
generated within the orbit. Thus, in unilateral orbital fractures, the eyeball may shift downward
and posteriorly, accompanied by diplopia and restricted ocular mobility due to entrapment of
the extraocular muscles [2,5,6].

In cases of bilateral injuries, as well as in severe disruptions of the inferior orbital wall,
enophthalmos (posterior displacement of the eyeball) may develop. This condition is
accompanied by significant impairment of visual function and the development of potentially
life-threatening complications, including optic nerve compression, compromised ocular blood
supply, and the risk of irreversible vision loss.

Conclusion. Eye injuries have high forensic medical significance, as they often lead to
persistent functional impairments and require precise determination of the mechanism of
injury. A comprehensive approach to the diagnosis of ocular trauma is essential and must
include clinical examination, imaging techniques (OCT, ocular ultrasonography, orbital CT),
assessment of visual functions, and analysis of the circumstances of the injury.

The classification of ocular trauma should take into account the mechanism of impact,
the anatomical and topographical level of damage, the severity of injury, and the potential
prognosis, which ensures objectivity in forensic medical evaluation. Modern imaging methods
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significantly improve diagnostic accuracy by revealing hidden or subtle injuries to the ocular
and orbital structures that may not be detectable during routine examination.

Injuries to the eyeball and orbit are often accompanied by damage to the soft tissues,
which requires mandatory documentation and correlation of morphological features with the
presumed mechanism of impact. The determination of the degree of harm to health must be
based on quantitative criteria of functional impairment, including reduced visual acuity,
limitation of ocular movements, and signs of permanent loss of visual functions.

In complex, disputed, and iatrogenic cases, a key role is played by the commissioned
(multidisciplinary) forensic medical examination, which helps minimize diagnostic errors,
resolve discrepancies in expert opinions, and increase the reliability of forensic conclusions.
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